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STUDY QUESTION: Do mode of conception [ART versus Natural (NC)] and depression have an interactive effect on antenatal paternal
adjustment and paternal attitudes?
SUMMARY ANSWER: Depression increased the negative effect of ART on antenatal paternal adjustment and paternal attitudes, speciﬁc-
ally on antenatal marital relationship satisfaction.
WHAT IS KNOWN ALREADY: Research on antenatal paternal adjustment and paternal attitudes after ART is scarce and has produced
inconsistent results.
STUDY DESIGN, SIZE, DURATION: This cross-sectional study assessed 197 primiparous men (71 ART and 126 NC) during their part-
ner’s second trimester of gestation.
PARTICIPANTS/MATERIALS, SETTING, METHODS: Participants were derived from three larger longitudinal studies recruited at
public Health Services in Northern Portugal. All men, for who this was their ﬁrst child and had ﬁlled in a socio-demographic questionnaire,
measures of depression and anxiety, and antenatal paternal adjustment and paternal attitudes were selected.
MAIN RESULTS AND THE ROLE OF CHANCE: An interaction effect of mode of conception and depression was found on antenatal
paternal adjustment and paternal attitudes. ART men showing high depressive symptomatology had lower antenatal marital relationship satis-
faction than ART men showing low depressive symptomatology and NC men showing high or low depressive symptomatology.
LIMITATIONS, REASONS FOR CAUTION: Due to the cross-sectional design of this study and the small sample size in the depression
groups, the ﬁndings should be interpreted with caution.
WIDER IMPLICATIONS OF THE FINDINGS: Specialized psychological support should be available for ART men screened with high
depressive symptomatology as part of routine prenatal care appointments.
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Introduction
The transition to parenthood is a major life stage that prompts both
men and women to achieve several developmental tasks in order to
adapt to the biological, psychological and social changes involved
(Cowan and Cowan, 2000; Figueiredo, 2014). Although most prior
studies have focused on women’s psychological adjustment, there has
been an increased interest in men’s psychological adjustment in recent
years, namely, during pregnancy (Figueiredo and Conde, 2011a, b;
deMontigny et al., 2013; Cameron et al., 2016; Underwood et al.,
2017; Vänskä et al., 2017). Antenatal paternal adjustment and paternal
attitudes refer speciﬁcally to men’s development as fathers and their
adjustment to the transition to parenthood, and these factors can be
assessed through the way in which the marital and sexual relationships,
the partner’s pregnancy and the baby are viewed (Marks et al., 1992).
Since the inception of infertility treatments (ART), a wide range of
studies have examined maternal adjustment and maternal attitudes
after ART (Hjelmstedt et al., 2003a,b; Ulrich et al., 2004; Łepecka-
Klusek and Jakiel, 2007). However, research on antenatal paternal
adjustment and paternal attitudes after ART is scarce and has pro-
duced inconsistent results. While some studies found lower antenatal
marital relationship satisfaction in ART than in men whose partner
conceived spontaneously (NC; Stanton and Golombok, 1993; Gibson
et al., 2000; Klock and Greenfeld, 2000; Cohen et al., 2001), more
recent studies have found similar levels of marital relationship
satisfaction (e.g. Gameiro et al., 2010; Hjelmstedt et al., 2003a,b).
Regarding attitudes toward sex, one study found that ART men
reported lower sexual satisfaction during pregnancy and at 3 months
postpartum than NC men (Ulrich et al., 2004). The few investigations
exploring attitudes toward pregnancy and the baby reported that ART
men had similar positive, ambivalent and negative attitudes about the
growing baby as NC men (Ulrich et al., 2004) but also found that ART
men held less ambivalent attitudes toward pregnancy than NC men,
while general attitudes toward pregnancy and the baby were similar
(Hjelmstedt et al., 2003a,b).
Despite these inconsistent ﬁndings, the existing research suggests
that ART men may experience antenatal paternal adjustment pro-
blems and negative paternal attitudes. Previous studies have reported
lower antenatal self-esteem and higher anxiety about the security and
safety of the pregnancy and fetal health in ART than in NC men
(Cohen et al., 2001; Hammarberg et al., 2008). This experience could
decrease sexual intimacy in ART couples and decrease men’s marital
relationship satisfaction and positive attitudes toward sex (Ulrich et al.,
2004; Bracks-Zalloua et al., 2010). Moreover, increased anxiety about
the security of the pregnancy and fetal health could delay the develop-
ment of father-fetal/father-child attachment and decrease men’s par-
enting self-efﬁcacy, which may contribute to less positive attitudes
toward pregnancy and the baby in ART men (Bracks-Zalloua et al.,
2011; Hammarberg et al., 2008). Some possible explanatory pathways
for the link between antenatal and postnatal paternal adjustment pro-
blems and negative attitudes in ART men include higher levels of child-
related concerns, low parenting self-efﬁcacy, female partners’ criticism
of men’s parenting abilities, unequal sharing of domestic workload and
responsibilities, and reduced opportunities for couple companionate
activities (Bracks-Zalloua et al., 2010, 2011).
Studies that have analyzed men’s psychological adjustment during
their partner’s pregnancy suggested that they are at risk for depression
and anxiety (Hammarberg et al., 2008; Hjelmstedt and Collins, 2008;
Figueiredo and Conde, 2011a, b; deMontigny et al., 2013; Cameron
et al., 2016; Underwood et al., 2017; Vänskä et al., 2017). Depression
has been systematically associated with men’s adjustment problems in
the transition to parenthood. Negative effects of depression have
been found on paternal adjustment and paternal attitudes in different
studies. NC men with higher depression symptoms were found to
report lower marital relationship satisfaction during their partner’s
pregnancy (Ramchandani et al., 2011; Bower et al., 2012). Men with
higher depression symptoms may experience lower proximity and
communication and higher conﬂict and ambivalence, leading to lower
marital relationship satisfaction (Kluwer and Johnson, 2007; Figueiredo
et al., 2008). Depression can be a key element to understanding ante-
natal paternal adjustment problems and negative paternal attitudes
after ART. One possible explanation for the inconsistent results found
in the literature, namely, on antenatal paternal adjustment and paternal
attitudes after ART, might be related to a previous association
between mode of conception and depression that subsequently may
have an effect on antenatal paternal adjustment and paternal attitudes.
This study aimed to explore the interaction effect of mode of con-
ception and depression on antenatal paternal adjustment and paternal
attitudes. Exploring the role of depression on the relationship between
mode of conception and antenatal paternal adjustment and paternal
attitudes may contribute to the body of knowledge on the adjustment
of ART men in the transition to parenthood. Additionally, this larger
understanding can be particularly relevant in developing a more sup-
portive antenatal psychological care that target the speciﬁc needs of
ART men during their partners’ pregnancies.
Materials andMethods
Participants
The sample comprised 197 primiparous men, 71 after ART and 126 NC,
derived from three larger longitudinal studies with similar designs (Pinto
et al., 2016; Samorinha et al., 2016; Tendais and Figueiredo, 2016). In the
group of ART men, 68 couples used in vitro fertilization, one ovulation
induction, and two had frozen embryo transfers in the last treatment cycle.
Information about the use of couples’ own gametes in treatment and the
cause of infertility was known for 55 of 71 ART men (78%). Among these
participants, all couples used their own gametes, and the causes of infertil-
ity were as follows: female (27%), male (20%), both female and male
(25%), and unknown/unexplained causes (27%).
Study design
The present research was conducted in accordance with the Helsinki
Declaration and received previous approval from the Ethical Commission
of all institutions involved. Participants were recruited at public health ser-
vices in northern Portugal. The aims and procedures were explained, and
men who were willing to participate provided a written informed consent.
A total of 214 primiparous men were contacted in the three longitudinal
studies, and the majority (n = 208; 97.2%) agreed to participate and signed
a consent form. To derive the subsamples to this study, all men (n = 197;
92.1%) who ﬁlled in a socio-demographic questionnaire, the measures of
depression and anxiety (trait and state) using the same instruments (EPDS
and STAI), and the PAPA-AN during the second trimester of gestation
(20–28 gestational weeks) were selected.
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Depression
The Edinburgh Postnatal Depression Scale (EPDS; Cox et al., 1987) was
used to assess men’s depression. The EPDS is a 10-item self-report scale
scored on a 4-point Likert-type scale designed to assess the intensity of
depression symptoms within the previous 7 days. This instrument has
been used in several studies with men during their partner’s pregnancy
(Figueiredo and Conde, 2011a,b; Pinto et al., 2016; Tendais and
Figueiredo, 2016). The Portuguese version of the EPDS showed good
internal consistency in men during their partner’s gestation (α = 0.85) and
an optimal clinical cutoff of 10 to screen for high depressive symptomatol-
ogy (Figueiredo and Conde, 2011a, b). In the present sample, Cronbach’s
alpha coefﬁcient was 0.80.
Anxiety
The State-Trait Anxiety Inventory (STAI; Spielberger et al., 1983) was
used to assess men’s anxiety. The STAI consists of two 20-item scales
scored on a 4-point Likert-type scale that measures individual differences
in anxiety proneness as a personality trait (STAI-T) and the intensity of
anxiety as an emotional state (STAI-S). When responding to the STAI-T
scale, participants indicate how often they experienced anxiety-related
feelings and cognitions. When responding to the STAI-S scale, participants
report the intensity of their feelings of anxiety at the moment. Several stud-
ies have used this measure with men during their partner’s gestation
(Figueiredo and Conde, 2011a, b; Pinto et al., 2016; Tendais and
Figueiredo, 2016). The Portuguese version of the STAI showed good
internal consistency in men (α = 0.89 for the STAI-T and α = 0.93 for the
STAI-S; Silva, 2006) and an optimal clinical cutoff of 45 to screen for high
anxiety (Figueiredo and Conde, 2011a, b). In the present sample,
Cronbach’s alpha coefﬁcient was 0.88 for the STAI-T and the STAI-S.
Antenatal paternal adjustment and paternal
attitudes
The Portuguese version of the Paternal Adjustment and Paternal Attitudes
Questionnaire—Antenatal (PAPA-AN) was used to assess antenatal
paternal adjustment and paternal attitudes. The PAPA-AN (Marks et al.,
1992; Pinto et al., 2015) comprise 30 items scored on a 4-point Likert-
type scale, ranging from one (never) to four (very often). PAPA-AN sub-
scales are as follows: (i) attitudes toward sex (e.g. have you felt tense and
unhappy at the thought of sexual intercourse?), (ii) marital relationship
(e.g. have you felt that your partner was paying you too little attention?)
and (iii) attitudes toward pregnancy and baby (e.g. have you been worrying
about hurting your baby inside of your partner?). Each subscale has ten
items. Higher scores on the PAPA-AN indicate better antenatal paternal
adjustment and more positive paternal attitudes. The Portuguese of the
PAPA-AN version showed good internal consistency (α = 0.91) and an
optimal clinical cutoff of 95 to screen for paternal adjustment problems
and negative paternal attitudes (Pinto et al., 2015). In the present sample,
Cronbach’s alpha coefﬁcient was 0.82 for the attitudes toward sex sub-
scale, 0.80 for the marital relationship subscale, 0.76 for the attitudes
toward pregnancy and baby subscale, and 0.91 for the PAPA-AN total
scale.
Data analysis
Fisher’s exact tests and independent samples t-tests were used to analyze
associations and differences between the mode of conception groups on
socio-demographic characteristics and psychopathological symptoms.
A multivariate analysis of covariance (MANCOVA) and a univariate ana-
lysis of covariance (ANCOVA) were performed to analyze the interaction
effect of mode of conception and depression on antenatal paternal
adjustment and paternal attitudes. The interaction between mode of con-
ception (0 = ART, 1 = NC) and depression (0 = EPDS < 10, 1 = EPDS ≥
10) was included both in the MANCOVA and the ANCOVA models as an
independent variable. The PAPA-AN subscale scores (marital relationship,
attitudes toward sex, and attitudes toward pregnancy and the baby) were
included in the MANCOVA model as dependent variables. The PAPA-AN
total score (antenatal paternal adjustment and paternal attitudes) was
included in the ANCOVA model as a dependent variable. Men’s age (0 =
18–29; 1 = 30–39; 2 = 40–46 years old), marital status (0 = cohabiting; 1
= married) and anxiety (trait: 0 = STAI-T < 45, 1 = STAI-T ≥ 45; state: 0
= STAI-S < 45, 1 = STAI-S ≥ 45) were included in both models as
covariates.
Bonferroni corrections were applied in all models. Statistical analyses
were performed using SPSS version 22.0 (SPSS Inc., USA). The effect size
measure partial eta squared (η2) was presented for the MANCOVA and
the ANCOVA models.
Results
Participants’ characteristics
Most participants were Portuguese (93.9%) and were employed
(90.9%). More than half were married (71.7%), were aged between 30
and 39 years old (59.4%;Mean = 31.17, SD = 5.80), and belonged to a
medium (medium-low to medium-high) socio-economic level (60.7%;
measured using the Graffar scale or equivalent measure). Almost half
had between nine and 12 years of education (41.8%). Differences/
associations between the mode of conception groups were found on
age [t(196) = 6.72, P < 0.001] and marital status [Z = 6.00, P <
0.001]. ART men were older and were more likely to be married than
NC men (see Table I).
Associations between the mode of conception groups were found
with depression, and no associations were found with anxiety (see
Table II). The prevalence of men showing high depressive symptom-
atology (EPDS ≥ 10) was higher in the ART group than in the NC
group [Z = 3.20, P < 0.001].
The interaction effect of mode of conception
and depression on antenatal paternal
adjustment and paternal attitudes
Signiﬁcant multivariate effects of the interaction between mode of con-
ception and depression were found on antenatal paternal adjustment
and paternal attitudes [Wilks’ lambda = 0.43, F(6,189) = 21.41, P <
0.001, η2 = 0.25]. Signiﬁcant univariate effects were found in the mari-
tal relationship, attitudes toward sex, and attitudes toward pregnancy
and the baby during the second trimester of gestation (all Ps < 0.001).
Additionally, signiﬁcant univariate effects of the interaction between
mode of conception and depression were found in the PAPA-AN total
scale (P < 0.001).
Pairwise comparisons for the marital relationship during the second
trimester of gestation revealed signiﬁcant differences between ART men
showing high depressive symptomatology and ART men showing low
depressive symptomatology (P = 0.020), between ART and NC men
showing high depressive symptomatology (P = 0.009) and showing low
depressive symptomatology (P < 0.001), and between NC men showing
high depressive symptomatology and NC men showing low depressive
symptomatology (P < 0.001). ART men showing high depressive symp-
tomatology had lower marital relationship satisfaction than ART men
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showing low depressive symptomatology and NC men showing high or
low depressive symptomatology. In addition, NC men showing high
depressive symptomatology had lower marital relationship satisfaction
than NC men showing low depressive symptomatology.
Pairwise comparisons for attitudes toward sex during the second tri-
mester of gestation revealed signiﬁcant differences between ART and
NC men showing high depressive symptomatology (P = 0.005),
between ART men showing high depressive symptomatology and NC
men showing low depressive symptomatology (P < 0.001), and between
ART and NC men showing low depressive symptomatology (P <
0.001). ART men showing high depressive symptomatology had less
positive attitudes toward sex than NC men showing high depressive
symptomatology and NC men showing low depressive symptomatol-
ogy. Furthermore, ART men showing low depressive symptomatology
had less positive attitudes toward sex than NC men showing low
depressive symptomatology.
Pairwise comparisons for attitudes toward pregnancy and the baby
during the second trimester of gestation revealed signiﬁcant differences
between ART and NC men showing high depressive symptomatology
(P < 0.001), between ART men showing high depressive symptomatol-
ogy and NC men showing low depressive symptomatology (P < 0.001),
between ART men showing low depressive symptomatology and NC
men showing high depressive symptomatology (P = 0.018), and
between ART and NC men showing low depressive symptomatology
(P < 0.001). ART men showing high depressive symptomatology had
less positive attitudes toward pregnancy and the baby than NC men
showing high depressive symptomatology and NC men showing low
depressive symptomatology. Moreover, ART men showing low
.............................................................................................................................................................................................
Table I Men’s socio-demographic characteristics.
ART Natural conception Group comparisons
95% CI of differencen= 71 n= 126
n (%) n (%)
Age (years) 18–29 9 (13) 59 (47) [20.51,45.36]***
30–39 53 (75) 64 (51) [9.24,37.14]**
40–46 9 (13) 3 (2) [2.98,21.23]**
Socio-economic level High 18 (25) 30 (24) [−11.71,14.71]
Medium-high 12 (17) 12 (10) [−3.29,18.73]
Medium 16 (23) 25 (20) [−9.20,16.27]
Medium-low 17 (24) 38 (30) [−8.00,18.84]
Low 8 (11) 21 (17) [−5.44,15.89]
Employed Yes 69 (97) 110 (87) [−1.56,16.08]
No 2 (3) 16 (13) [−1.56,16.08]
Education (in years) <9 18 (25) 37 (29) [−10.02,16.93]
9–12 30 (42) 51 (41) [−13.77,16.06]
>12 23 (32) 38 (30) [−11.76,16.45]
Marital status Married 69 (97) 72 (57) [28.72,49.48]***
Cohabitation 2 (3) 54 (43) [28.72,49.48]***
**P < 0.01; ***P < 0.001.
.............................................................................................................................................................................................
Table II Men’s psychopathological symptoms.
ART Natural conception Group comparisons
95% CI of differencen = 71 n = 126
n (%) n (%)
Depression EPDS ≥ 10 16 (22) 9 (7) [4.24, 27.02]***
Trait anxiety STAI-T ≥ 45 5 (7) 12 (10) [−6.78, 11.12]
State anxiety STAI-S ≥ 45 7 (10) 16 (13) [−7.84, 12.24]
Mean (SD) Mean (SD)
Depression symptoms 5.8 (3.79) 4.3 (3.60) [0.44, 2.58]**
Trait anxiety symptoms 33.9 (7.03) 32.4 (8.29) [−0.78, 3.92]
State anxiety symptoms 35.4 (7.59) 33.6 (8.91) [−0.70, 4.23]
EPDS, Edinburgh Postnatal Depression Scale; STAI, State-Trait Anxiety Inventory; -T, anxiety proneness as a personality trait; -S, intensity of anxiety as an emotional state.
**P < 0.01; ***P < 0.001.
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depressive symptomatology had less positive attitudes toward preg-
nancy and the baby than NC men showing high depressive symptom-
atology and NCmen showing low depressive symptomatology.
Additionally, signiﬁcant univariate effects of the interaction between
mode of conception and depression were found on the PAPA-AN total
scale (P < 0.001). Pairwise comparisons for the PAPA-AN total scale dur-
ing the second trimester of gestation revealed signiﬁcant differences
between ART men showing high depressive symptomatology and ART
men showing low depressive symptomatology (P = 0.025), between ART
and NC men showing high depressive symptomatology (P < 0.001),
between ART men showing high depressive symptomatology and NC
men showing low depressive symptomatology (P < 0.001), between ART
and NC men showing low depressive symptomatology (P < 0.001), and
between NC men showing high depressive symptomatology and NC men
showing low depressive symptomatology (P = 0.008). ART men showing
high depressive symptomatology had lower paternal adjustment and less
positive paternal attitudes than ART men showing low depressive symp-
tomatology and NC men showing high or low depressive symptomatol-
ogy. Further, NC men showing high depressive symptomatology had
lower paternal adjustment and less positive paternal attitudes than NC
men showing low depressive symptomatology (see Table III).
Discussion
This study found an interaction effect of mode of conception and
depression on antenatal paternal adjustment and paternal attitudes.
NC men showing high depressive symptomatology had lower ante-
natal marital relationship satisfaction than NC men showing low
depressive symptomatology. ART men showing high depressive symp-
tomatology had lower antenatal marital relationship satisfaction than
both ART men showing low depressive symptomatology and NC men
showing high or low depressive symptomatology. These results are
congruent with those of previous studies (Stanton and Golombok,
1993; Klock and Greenfeld, 2000; Cohen et al., 2001; Ulrich et al.,
2004) and contribute to the literature by suggesting that depression
increases the negative effect of mode of conception on antenatal pater-
nal adjustment and paternal attitudes, speciﬁcally on antenatal marital
relationship satisfaction. Moreover, associations between mode of con-
ception groups were found with depression, while no associations were
found with anxiety. These ﬁndings indicate that depression, rather than
anxiety, could be a key element to understanding antenatal paternal
adjustment problems and negative paternal attitudes after ART.
These ﬁndings should be framed in the living experiences of men
undergoing ART. Regardless of the treatment outcome, all ART men
have passed through some burden. Many ART patients ﬁnd it difﬁcult
to manage the usually lengthy diagnostic and treatment period and the
uncertainty of achieving parenthood while experiencing some degree
of emotional distress during treatment (Hammarberg et al., 2008;
Gameiro et al., 2012; ESHRE, 2015). After achieving pregnancy, ART
men may experience heightened emotional distress related to the
safety of the pregnancy and fetal health (Cohen et al., 2001;
Hammarberg et al., 2008), which could decrease men’s parenting self-
efﬁcacy and increase depressive symptomatology. Thereafter, ART
men showing high depressive symptomatology may experience more
difﬁculties in adjusting to the transition to parenthood. Speciﬁcally,
ART men showing high depressive symptomatology may experience
lower proximity and communication and higher conﬂict and ambivalence
(Kluwer and Johnson, 2007; Figueiredo et al., 2008), which may con-
tribute to decreased intimacy in ART couples and decrease men’s
satisfaction with their marital relationship.
These ﬁndings should also be framed in its social and cultural con-
text. Previous studies have suggested that several stressful factors are
associated with ART, namely, the economic cost and the social
acceptance for family building (Abbey et al., 1992; Cook et al., 1997).
................. .................. .................. ................. ..................... .....................
.............................................................................................................................................................................................
...............................................................................................................................................
.............................................................................................................................................................................................
Table III The interaction effect of mode of conception and depression on antenatal paternal adjustment and paternal
attitudes from Paternal Adjustment and Paternal Attitudes Questionnaire—Antenatal (PAPA-AN) scores.
(1) ART and
EPDS≥ 10
(n = 16)
(2) ART and
EPDS< 10
(n = 55)
(3) NC and
EPDS≥ 10
(n = 9)
(4) NC and
EPDS < 10
(n = 117)
Mode of
conception
Mode of
conception*
EPDS
Mean SD Mean SD Mean SD Mean SD Fa η2 Fb η2
Marital relationship 23.9 2.78 27.2 4.99 28.8 4.58 34.9 3.03 143.67*** 0.43 70.19*** 0.52
Attitudes toward sex 24.1 2.26 26.8 5.47 30.1 4.20 34.7 3.83 112.29*** 0.37 50.89*** 0.44
Attitudes toward pregnancy and the baby 24.7 2.50 27.6 4.95 31.4 3.47 33.8 2.93 109.11*** 0.36 47.56*** 0.43
PAPA-AN total 72.6 5.82 81.6 14.53 90.3 10.55 103.4 7.08 169.85*** 0.47 77.62*** 0.55
Pairwise comparisons 95% CI of difference
1 < 2 1 < 3 1 < 4 2 < 3 2 < 4 3 < 4
Marital relationship [−6.18,−0.34]* [−9.70,−0.90]** [−13.94,−8.33]*** [−6.05,1.97] [−9.66,−6.10]*** [−9.52,−2.16]***
Attitudes toward sex [−5.72,0.95] [−11.44,−1.39]* [−13.63,−7.23]*** [−8.61,−0.55] [−10.07,−6.01]*** [−8.22,−0.19]
Attitudes toward pregnancy and
the baby
[−5.51,0.12] [−11.31,−2.83]*** [−11.76,−6.36]*** [−8.24,−0.51]* [−8.08,−4.65]*** [−5.54,1.56]
PAPA-AN total [−15.99,−0.68]* [−30.32,−7.24]*** [−37.98,−23.27]*** [−20.97,−0.82] [−26.95,−17.63]*** [−21.50,−2.19]**
Notes. NC, Natural conception; EPDS, Edinburgh Postpartum Depression Scale; EPDS ≥ 10 =men showing high depressive symptomatology; EPDS < 10 =men showing low depres-
sive symptomatology. Men’s age, marital status and anxiety (trait and state) were included as covariates; a df = 1,192; b df = 3,191;
*P < 0.05; **P < 0.01; ***P < 0.001.
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This study was conducted in Portugal with men attending public health
services, where the state pays for ART treatments, embryo freezing,
and storage for up to three cycles per couple and covers 69% of the
total cost of ART medication (Silva and Barros, 2012). Moreover, past
studies have reported that the use of ART for family building is more
socially acceptable in Western than in Eastern European countries
(Cook et al., 1997). These ﬁndings might strengthen those of the pre-
sent study, accounting for an ‘ART effect’ on men’s antenatal adjust-
ment problems, when public regulations and society can possibly
contribute to a reduction in the stress associated with the costs and
social acceptance of ART.
Some limitations should be considered. Speciﬁcally, due to the cross-
sectional design of this study and the small sample size of the depression
groups, the ﬁndings should be interpreted with caution. The cross-
sectional design of this study does not allow for the determination of the
direction of depression effect on antenatal paternal adjustment and
paternal attitudes. The small sample size of depression groups could
increase the Type 1 error in the results found. Men’s age and marital sta-
tus could have inﬂuenced the ﬁndings, as associations were found
between ART and NC men. However, these variables were controlled
in the statistical analysis, and no covariate effects of either were found
when analyzing the effect of mode of conception and depression on
antenatal paternal adjustment and paternal attitudes.
This study provides contributions to clinical practice. Our ﬁndings
suggested that ART men showing high depressive symptomatology are
at high risk of antenatal paternal adjustment problems and negative
paternal attitudes. The differences found on the antenatal paternal
adjustment and paternal attitudes of ART men seem to be clinically sig-
niﬁcant, as the mean scores of ART men on the PAPA-AN, and specif-
ically the scores of those showing high depressive symptomatology,
were below the optimal clinical cutoff of 95 proposed to identify ante-
natal paternal adjustment problems and negative paternal attitudes
(Pinto et al., 2015). These ﬁndings suggest that specialized psycho-
logical support should be available for ART men screened with high
depressive symptomatology as part of routine prenatal care appoint-
ments. The early screening for depression as part of routine prenatal
care appointments may allow identifying ART men at risk of antenatal
paternal adjustment problems and negative paternal attitudes. The
PAPA-AN is a useful tool to assess the speciﬁc problems on dimen-
sions of antenatal paternal adjustment and paternal attitudes and to
develop new aims in psychological counseling according to the speciﬁc
needs of ART men during their partner’s gestation.
Implications for clinical research can also be noted. This study pro-
vides novelty to ART literature by analyzing the interaction effect of
mode of conception and depression on antenatal paternal adjustment
and paternal attitudes. Future longitudinal studies could explore the
effect of mode of conception and depression on the trajectories of
paternal adjustment and paternal attitudes. Repeated assessments
from early pregnancy to the postpartum period could help to clarify if
the effect of the interaction between mode of conception and depres-
sion on antenatal paternal adjustment and paternal attitudes remains
the same over the postnatal period.
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